Adolescence starts with puberty and ends when individuals attain an independent role in society. Cognitive neuroscience research in the last two decades has improved our understanding of adolescent brain development. The evidence indicates a prolonged structural maturation of grey matter and white matter tracts supporting higher cognitive functions such as cognitive control and social cognition. These changes are associated with a greater strengthening and separation of brain networks, both in terms of structure and function, as well as improved cognitive skills. Adolescent-specific sub-cortical reactivity to emotions and rewards, contrasted with their developing self-control skills, are thought to account for their greater sensitivity to the socio-affective context. The present review examines these findings and their implications for training interventions and education.
Introduction
Adolescence is the period of transition from childhood to adulthood. The start of adolescence is defined by the onset of puberty, while its end is defined socially, as the time when an individual takes an independent role in society. The timing and length of adolescence has varied historically and varies between cultures. Research in the last two decades has used techniques such as magnetic resonance imaging (MRI) to study the healthy developing brain. Although total brain volume reaches adult levels at the end of childhood, it was found that adolescence is associated with significant, region-specific, changes in brain structure and brain function, leading to unique adolescent patterns of brain responses and behaviour. Here, I will present recent findings and reviews of this research, and consider the implications of these findings for training and education.
Structural brain development
A key finding from longitudinal MRI studies of brain development has been that there are during adolescence significant changes in white matter, which contains myelin-covered axons, and grey matter, which contains neuronal cell-bodies, dendritic trees and synapses [1, 2] . Volumetric measures broadly show that white matter volume increases linearly during the first two or three decades of life, while grey matter volume peaks in mid-to late childhood, and decreases during adolescence [3, 4] .
White matter
The developmental increase in white matter volume is thought to reflect increased axon diameter and increased myelination. Diffusion tensor imaging (DTI) techniques allow the investigation of the organisation of white matter tracts using fractional anisotropy (FA) and mean diffusivity (MD), which measure the direction and mean diffusion of water, respectively. The first large longitudinal DTI study showed tract-specific non-linear developmental changes in FA and MD, with prolonged maturation of association tracts during adolescence, in particular frontal tracts [3] . Interestingly, there was extensive individual variability in developmental change, notably in the 20s, with for example, 40-50% of 19-32 year-olds showing increasing FA in the inferior longitudinal and frontooccipital fasciculi between scans, demonstrating prolonged development in these regions, while 5-15% of this age group showed decreased FA between scans [3]. This individual variability may inform our understanding of psychiatric disorders, many of which emerge during adolescence and show frontal white matter anomalies [5] .
Grey matter
Synaptic density, that is, the number of synapses per neuronal volume, increases during the first months and years of life, reflecting dendritic arborisation, and later decreases first in somatosensory regions during childhood and in the prefrontal cortex (PFC) during adolescence [6, 7] . Changes in grey matter volumes, thought to reflect synaptic pruning, show a later development of frontal and temporal lobes than occipital and parietal lobes, indicating a prolonged maturation of brain structure in higher association areas. A recent longitudinal study suggests that the developmental decrease in cortical thickness may be accelerated in adolescence compared to childhood and early adulthood in all four lobes [8 ] , although there is significant variability in developmental changes. This variability appears to be meaningful. For instance, delayed or greater changes in cortical thickness in the PFC during adolescence have been associated with higher IQ [9] and verbal working memory [10 ] . These 
